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ABSTRACT 

This  i n v e s t i g a t i o n  was conducted with the  a i d  of p iezometr ic  
s enso r s .  The a r e a  s e n s i t i v e  t o  meteoric  p a r t i c l e  impacts c o n s t i t u t e d  

1.5 mL. 
The probe crossed t h e  meteor s t ream Taur ides  on November 1st 

1962. The mean frequency of  meteor p a r t i c l e  impacts a g a i n s t  t h e  s e n s i t i -  

ve s u r f a c e  dur ing  t h e  ~ e s s i o n ,  a t  a d i s t ance  from 6600 t o  42000 km 
c o n s t i t u t e d  7 10-3 m-2 sec'l . The s p a t i a l  d e n s i t y  of  meteor bodies  
i n  t h e  s t r e sm is extremely i r r e g u l a r .  Betrecn December 31, 1962 and 

January 30, 1963 t h e  probe n e t  aga in  with a meteor s t ream a t  d i s t a n c e s  

between 23 and 45000,000 km from t h e  Earth.  So far i t  could not  be 
i d e n t i f i e d  with any well-known on Ear th  meteor s t r e a m .  

The mean s p a t i a l  d e n s i t y  of  pa r  i d e s  and t h e  d i s t r i b u t i o n  of 
matter i n  t h e  stream make i t  comparable with Taurides .  The mean impact 

frequency c o n s t i t u t e d  4.5 mo2 sec". 

PREDVARITEL "YYE REZUL 'TATY ISSLEDOVANIYA METEOHNOGO VXSECF1G'IVP. VDOL * 
-TRAYXKTOhII POLETA MEZHLANETBOY STANTSII ft M A R S 4  *l 

* "SPACE INVESTIGATIOHS It - new p e r i o d i c a l  superseding  IS2 (AES . 
* also presented  at IVth Cospar Space Science Symposium, Warsau, June 1963 
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Only i n fo rma t ions  on the n a t u r e  and d i s t r i b u t i o n  of meteor ic  
p a r t i c l e s  n e a r  t h e  e c l i p t i c  plane and wi th in  E a r t h  o r b i t  l i m i t s  have 

been u n t i l  very r e c e n t l y  obta ined  on :,he b a s i s  of s tudy  of  meteor m a t t e r  
by means of  rocke t s  and s a t e l l i t e s .  The f l i g h t  of t h e  r lMARS- lrr  probe 
provided t h e  f i r s t  p o s s i b i l i t y  of i n v e s t i g a t i n g  t h e  m.-teor m a t t e r  beyond 

t h e  E o r t 2 . ' E  o r b i t ,  a t  g rea t  d i s t a n c e s  from t h e  Sun. 
The r e g i s t r e t i o n  o f  metec-r p r r t i c l e  imFacts aboard t h e  "MARS-1" 

probe w2.s conducted w i t h  t h e  h e l p  of  p iezometr ic  s e n s o r s  dispoFed a t  

t h e  r e a r  s i d e  of s o l a r  b a t t e r i e s .  Signalskrom pickups were f ed  t o  a 
t rensformer-empl i f ie r  as.. u r i n g  t h e  resonance a m p l i f i c a t i o n  of  s igna l s ,  

t h e  memorizing of t h e  number of i n p a c t s  i n  t r i g g e r  e lements  and t h e  
t e l e m e t r i n g  of  t h e  thus  memorized informat ion  from each element o f  t h e  

memory c i r c u i t .  The count ing of impacts s t a r t e d  with two. The time of 
i r?pact  accumulation was two minutes .  Thus, i n  t h e  case  when t h e r e  vae 

more than  two minutes of time between c y c l e s  i n  l h i c h  impacts  were re- 

g i s t e r e d ,  thc  count might have been N - 1  o r  N, and i n  t h e  time i n t e r -  
v a l ,  when t h e r e  was no impsct  r e g i s t r a t i o n ,  t h e r e  could have been no 
more than one. ?he a r e a  s e n s i t i v e  t o  meteor p a r t i c l e  impacts  c o n s t i t u -  

t e d  1.5 m2 . 
The c h a r a c t e r i s t i c  of  s eneor  s e n s i t i v i t y  i s  ? l o t t e d  i n  E ' ig .1 .  

As msy be s e e n ,  t h e  s e n s i t i v i t y  maximum c o r  esponds t o  a small  area 
s i t u a t e d  d i r e c t l y  above the  s e n s o r .  I n  t h e  zone of u 4 0  cm sur rounding  
t h e  s e n s o r ,  t he  s e n t i t i v i t s  v a r i e s  i n s i g n i f i c a n t l y :  i t  does n o t  exceed 
2 3 db. Yhe area of t h i s  zone w a e  s p e c i f i c a l l y  used i n  t h e  computations 

when determining the  d e n s i t y  of  meteor ma t t e r .  Yhe s c i e n t i f i c  i n s t r u -  
mentat ion opera ted  accord ing  t o  a s p e c i a l  program, a n t i c i p a t i n g  its 
p e r i c d i c a l  swi t ch ing  on. 

On t h e  day of l aupch ing-  EJovembsr 1st 1962, t h e  >:ar th ,  and 

a longs ide  with i t  t h e  "MARS-lf l  probe,  c ros sed  t h e  meteor stream rlTaurides". 

60 meteor p a r t i c l e  impacts  were r e g i s t e r e d  d u r i n g  100 minutee of f l i g h t  

a t  d i s t a n c e s  from 6 600 t o  42 000 km. T h e i r  m a s 6  ranged t o  lo'? g and 
more. The mean impact frequency c o n s t i t u t e d  7 ' loo3 mo2 scc", t a k i n g  



. . 
3 .  

i n t o  account t h e  c o r r e c t i o n  f o r  t h e  angle  of  s t r eam encounter  with 
t h e  r e c e i e v i n g  s u r f a c e .  Since f o r  spo rad ic  meteor bodies  t h e  number of 
impacts  of  p a r t i c l e s  of  i n d i c a t e d  mass c o n s t i t u t e s  about 10-5 mo2 set", 
we may e s t ima te  t h e t  811 r e q i s t e r e d  p a r t i c l e s  belong t o  t h e  s t ream. 

As may be seen  from F i s .  2 ,  t h e  s p a t i a l  d e n s i t y  o f  meteor ic  bodies  
i n  t h e  stream is ext rene ly i r re , -u la r .  The p ~ r t i c l e s  moved i n  space  by 

s e p a r a t e  bunches observed a t  d i s t a n c e s  from 4000 t o  45000 km from one 
another .  The measured s p a t i a l  d e n s i t y  of meteor ic  bodies  averaged by 
accumulation time ( 2  minutes)  o s c i l l z t e d  wi th in  t h e  5.4 + 0.35 10 -6 m' 3 

range ,  i . e .  
No impacts  were r e g i s t e r e d  du r ing  t h e  last 52 minutes of t h e  100-minute 
obse rva t ion  s e s s i o n  ( over  a probe pa th  ex tens ion  o f  about 100000 km 
r e l a t i v e  t o  meteoric  p a r t i c l e  s w a r m ) .  

a s i n g l e  meteoric  body i n  a cube wi th  a 60 - 140 m edge. 

No impacts  were r e g i s t e r e d  i n  t h e  set*ond h a l f  o f  November and 

i n  December at a d i s t a n c e  t o  23 m i l l i o n  km from t h e  E a r t h  i n  t h e  course  
o f  obse rva t ions ,  each l a s t i n g  no l o n g e r  than 1 - 2 hours ,  and cons t i -  

t u t i n g  i n  t h e  aggrega te  7 hours 32 minutes 26 seconds.  In o t h e r  words, 
i t  can be assumed t h a t  t h e  data on t h e  q u a n t i t y  of s p o r a d i c  meteor bodies  

wi th  mmses of 

ob ta ined  f o r  t h e  Ea r th '  o r b i t  environment ( acco rd ing  t o  obee rva t ions  a t  
a d i s t a n c e  o f  thousands of  k i lome te r s  from t h e  E a r t h ) ,  remain v a l i d  a lso  

f o r  these  d i s t a n c e s  from t h e  Sun. 

g and more (for m 2 low7 g , ?I impacts  . m'*eec"), 

From December 31, 1962 t o  January  30, 1963, t h e  r'~RS-lvt probe 
r e g i s t e r e d  aga in  an i n c r e a s e d  d e n s i t y  
p l a n e t a r y  space ,  at d i s t a n c e s  from 23 t o  45 m i l l i o n  km 
104 impacts  were r e g i s t e r e d  f o r  an aggregate t i m e  o f  4 h r s  13 min. 30 s e c .  
Apparently t h e  s t a t i o n  met wi th  a meteor s t r eam 80 far not  i d e n t i f i e d  
wi th  any of  meteor s t reame known on Ear th .  It is q u i t e  l i k e l y  t h a t  i t  
has an o r b i t  no t  i n t e r s e c t i n g  with t h e  E a r t h ' s  o r b i t .  

o f  meteor matter i n  t h e  i n t e r -  
from Ear th .  

The p o s s i b l e  d i r e c t i o n s  o f  stream's f low may be determined if 

one bea r s  i n  mind t h a t  a s u r f a c e  s e n s i t i v e  t o  meteor ic  p a r t i c l e  impacts  
w a s  d i sposed  a t  t h e  r e v e r s e  s i d e  of s o l a r  ba t te r ies  w h i l e  t h e  l a t t e r  
were d i r e c t e d  a t  t h e  Sun. Inasmuch as t h e  v e l o c i t y  of  t h e  meteor stream 

i s  unknown, t h e  minimum and t h e  maximum value  of i t s  v e l o c i t y  w i l l  be 
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estimated on t h e  b a s i s  of t h e  fact  t h a t  it belongs t o  our  s o l a r  system. 
The s t r eam ' s  m a x i m u m  v e l o c i t y  w i l l  be determined from t h e  va lue  of i t a  
pa rabo l i c  v e l o c i t y ,  about equal  t o  39 km sec''. 

v e l o c i t y  may be conputed if we cons ide r  i t  as moving along an e l l i p t i -  
c a l  o r b i t  with an aphel ion  c lose  t o  t h e  po in t  o f  i t s  meeting wi th  t h e  
i n t e r p l a n e t a r y  probe and w i t h  a p e r i h e l i o n  n e a r  t h e  Sun. The l a t t e r ' s  

va lue  may be taken equal  t o  about 0.03- 0.1 a. e . ,  o r i g i n a t i n g  from 
t h e  fus ion  temperature  of ha rd ly - fus ib l e  meteor p a r t i c l e s ,  and consi-  
de r ing  t h a t  a t  l e s s e r  d i s t e n c e s  from t h e  Sun t h e  hard p a r t i c l e s  are no t  

p r e s e r v e d ,  t h e  s t r eam ' s  v'min w i l l  be near  6 km/sec. With such  an 
es t ima te  f o r  vmax and vmin t h e  f l u x  v e l o c i t y  d i r e c t i o n s  are inc luded  
i n  an angle of  about 2000 oppos i te  t o  the  Sun. A s  may be s e e q t h e  pos- 
s i b l e  d i r e c t i o n s  of  t h e  s t ream and t h e  angle  o f  meteor bodies '  encoun- 
t e r  with a s u r f a c e  s e n s i t i v e  t o  them vary wi th in  broad l i m i t s .  A t  t h e  
same time the  magnitude of  t h e  e f f e c t i v e  s u r f a c e  w i l l  vary by almost 

t e n  t imes i f  we exclude t h e  rebounding zt  impact.  The mean impact fre- 
quency N f o r  t h e  case  of normal p a r t i c l e  inc idence  upon t h e  s u r f a c e  

c o n s t i t u t e s  4.5 6 mo2 sec", and a t  obl ique  inc idence  N l  = N sec 8, 
where 8 is t h e  an::le o f  inc idence .  

The s t r eam ' s  minimum 

The s p a t i a l  dens i ty  o f  meteoric  bodies  i n  t h i s  s t r eam was a l s o  a8 
i r r e g u l a r  as i n  t h e  Taurides (fig. 3 ) .  Assigning ourse lves  t h e  maximum 

p o s s i b l e  r e l a t i v e  v e l o c i t y  o f  t h e  meteor stream and t h e  corresponding 

angle  of encounter  with t h e  r e c e i v i n g  s u r f a c e ,  we shall o b t a i n  an e s t i -  
mate of t h e  s p a t i a l  d e n s i t y  of meteoric  p a r t i c l e s  averaged by t h e  time 

-4 -3 of impact accumulation. It  is equal  t o  1.7 6.7 10 m , 
i. e .  one meteoric  body i n  a cube with a 40- 80 m. edge. A t  t h e  same 
time t h e  d i s t a n c e s  between bunches encountered i n  t h e  probe ' s  pa th  
were from 8000 t o  190000 km. 

As may be s e e n ,  t h i s  meteor s t ream is analogus t o  Taur ides  
a t  l e a s t  i n  i ts  mean spat ia l  d e n s i t y  and m a t t e r  d i s t r i b u t i o n  i n  t h e  

stream. 
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k f t e r  January 30 ,  1963 t h e  in s t rumen ta t ion  f o r  meteoric  par- 
t i c l e  r e g i s t r a t i o n  ceased t o  ope ra t e .  I t  i s  t h e r e f o r e  no t  known how 
l o n g  t h e  motion o f  t h e  f l M A R S - l f l  probe continued i n  a aedium with inc rea -  
s e d  s p a t i a l  d e n s i t y  of meteoric  bod ie s ,  

The i n v e r t i g n t i o n  of  meteor matter beyond t h e  l i m i t s  of t h e  
t e r r e s t r i a l  o r b i t ,  j u s t  completed With t h e  h e l p  of t h e  i n s t r d a e n t a t i o n  

aboard t h e  automatic i n t e r p l a n e t a r y  s t a t i o n  l lML-RS-l t l  f o r  t h e  f i r s t  time, 
c o n s t i t u t e s  bes ides  i t s  s c i e n t i f i c  va lue ,  a pu re ly  p r a c t i c a l  a t t a inmen t .  
A large number of meteor s t r eams ,  unknown on E a r t h ,  e x i s t  i n  t h e  i n t e r -  
p l a n e t a r y  space .  Space probe6 d i r e c t e d  toward remote p l a n e t s  may possi-  
b l y  encounter  them. Iiegular i n v e s t i g a t i o n s  o f  t h e  i n t e r p l a n e t a r y  space 
w i l l  provide t h e  p o s s i b i l i t y  t o  s t u d y  w e l l  t h e  f u t u r e  space  r o u t e s  
a l s o  from t h e  s t a n d p o i n t  of meteoric  danger.  

In conclusion t h e  au tho r s  are deLply g r a t e f u l  t o  A .  A. Lykova, 

L. V. Leonova and V.  V. Malirrov for t h e i r  a c t i v e  p a r t i c i p a t i o n  i n  t h e  
work and t o  L. K .  Platonov f o r  p a r t i c i p a t i n g  i n  t h e  p r o c e s s i n g  and 
i n t e r p r e t a t i o n  o f  t h e  r e s  ilts. 

* * * *  THE END * e * *  

Received on 1 5  May 1963 

T r a n s l a t e d  by ANDRE L.  BdICHANT 
under Con t rac t  No. NAS-5-2078 

;‘aris, 30 September 1963  

c No r e f e r e n c e s ,  b u t  F i g u r e s  fol low in annex] 
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Fig .1 .  C h a r a c t e r i s t i c  of 

S - r e l a t i v e  s e n s i t i v i t y  of 

r -  dist.qnce from its cen te r .  
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Fig .2 .  Data  for t he  100-minu te  
s e s s i c n  of 1 r ~ 0 ~ . 1 9 6 2 .  
Observat ions i n  t h e  
Taurides  stream. 

N 

30 .i Z5.f * 

F i F .  3 .  - Obzervetion dete for the t i n e  0~ of 31 Dec.1362 
The dur.atio.1 oi' sescir-,,n,r: is plotted i n  t h e  a b s c i s s a  
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